lationship between serum or plasma high-density lipoprotein cholesterol (HDL-C) levels and the prevalence and incidence of coronary heart dis ease (CHD).1-5) Lower levels of serum HDL-C are recognized as a potent predictor of increased risk of CHD. On the basis of these findings, determinations of serum HDL-C concentrations are now performed almost routinely in clinical fi elds and also in health examinations.
Since it has been observed that serum HDL-C levels are influenced considerably by life-style such as dietary habit, alcohol consumption, cigarette smoking and physical activity,2,6-18) serum HDL-C levels can be considered to be useful for health educa tion subsequent to health examination designed to screen adult diseases: examinees found to have low serum HDL-C concentrations might have some problems to be solved in their life-style. In this study, the association of cigarette smoking and alcohol consumption with serum HDL-C levels was investigated and the usefulness of lipo protein values as a predictive and explanatory parameter for health education to prevent CHD was evaluated. In the statistical analysis of the data which was based on the calculation of mean and stan dard deviation (SD), Student's t test was used for comparison of group differences. Table 1 presents mean values and percentiles for HDL-C, TC and TG in 562 male subjects. HDL-C and TC appeared to show a normal distribution, whereas TG showed a long-normal distribution. Serum concentrations of HDL-C increased with increase in alcohol consumption, but TC and TG were not significantly changed by alcohol intake (Table 2 ). Systolic and diastolic blood pressures increased significantly with in crease in alcohol consumption (p<0.01 and p< 0.05, respectively). A reverse correlation was observed between HDL-C values and number of cigarettes smoked per day as shown in Table 3 . TC, TG and systolic and diastolic blood pressures were not significantly affected by smoking habit. Since no significant differences were observed in terms of age and relative weight among the groups classified by alcohol consumption and cigarette smoking habit, age and degree of obesity appeared not to cause the differences in HDL-C values among the alcohol-drinking and smoking groups. However, when each group classified by alcohol consumption and cigarette smoking habit was further divided by categories of relative weight of below 10% and 10% or above in order to investi Abbreviations of serum lipids (HDL-C, TC and TG) are same as in Table 1 . a Definition of Groups A, B and C classified by alcohol consumption habits is described in Subjects and Methods. * p<0 .01 compared with Group A. ** p<0 .05 compared with Group A. Abbreviations of serum lipids (HDL-C, TC an d TG) are same as in Table 1 . * p<0 .01 compared with non-smoker group. gate the relationship between HDL-C and obesity more precisely, a positive correlation between HDL-C and alcohol intake was found only in the subgroups with relative weight below 10% (Table  4 ). In contrast, cigarette smoking showed a sub stantial negative association with serum HDL-C among the subjects regardless of relative weight (Table 5) .
SUBJECTS AND METHODS

RESULTS
In considering the strategies to avoid low levels of serum HDL-C for preventing the development of CHD, health education directed at improving life-style is considered to be important.
On the basis of the findings obtained above, health education for smoking cessation appears to be most reasonable and effective for that purpose and therefore study will be made to estimate the effectiveness of smoking cessation in order to maintain higher levels of serum HDL-C for pri mary prevention of CHD.
In this attempt, prev alence rates of lower levels of serum HDL-C, which were judged by using an arbitrarily deter mined cutoff value of HDL-C as a standard , were calculated in non-smoking and smoking groups , and the prevalence rates of smoking groups (R8) were compared with those of non-smoking group (Rn) as control. The ratio of the rates (Rs/Rn) was termed as RR, which is considered to be compatible with "relative risk" of lower levels of serum HDL-C of smokers as compared to those of non-smokers. The effectiveness of stopping smoking in preventing low levels of serum HDL-C can be estimated by the following formula:
The value E represents percentage of the number of subjects whose low levels of serum HDL-C can be attributed to smoking against the total number of subjects who have low levels of HDL-C as judged by a determined cutoff point of HDL-C: the corresponding number of smoking subjects can be expected to retain elevated levels of HDL-C higher than the cutoff value, if they can be moti vated to quit smoking by health education and can continue to abstain from smoking. Rn, Bs and RR were computed with unadjusted non Table 6 . Estimation of the effectiveness of smoking cessation in preventing low levels of serum HDL-C: estimated under the criterion of lower levels of HDL-C alone. Tables 8 and 9 , respectively. Under the conditions, E values were notably large: in all the smoking subjects having serum HDL-C levels of 40mg/dl or below in association with serum TG levels of 300mg/dl or above, E values were greater than 80%.
DISCUSSION
An independent reverse relationship between serum HDL-C levels and the risk of CHD had. been clarified by a considerable number of epide miologic studies. [1] [2] [3] [4] [5] Clinical angiographic studies have also demonstrated that the severity of cor onary artery disease is correlated positively with. serum low-density lipoprotein (LDL) concentra tions and inversely with HDL-C levels. [22] [23] [24] [25] Table 9 . Estimation of the effectiveness of smoking cessation in preventing low levels of serum HDL-C: estimated under the criteria of lower levels of HDL-C and hypertriglyceridemia (300mg/dl or above).
a,b,c,d,e,f,h Same as described in the footnotes of Table  6 . Thus, the antiatherogenic capacity of HDL-C is considered to be well established. It also seems generally accepted that serum HDL-C levels are influenced by life-style including alcohol con sumption, cigarette smoking, physical activity and dietary habit. It has been documented that alcohol intake has a positive association with HDL-C levels,10,13-15) that there is a definite negative association between HDL-C and cigarette smoking,7-10,13,16-18,26-29) that physical activity or exercise appears to raise HDL-C levels,6,7,10,11) and that lower HDL-C levels are associated with obesity10,12,13,17) as well as high dietary consump tion of sucrose and starch.10) Our data presented here are consistent with those previously reported in terms of a positive association of alcohol con sumption and a negative association of cigarette smoking with HDL-C levels. The positive associ ation of alcohol consumption with HDL-C , however, was not significantly observed in obese subjects of relative weight of 10% or above ( of HDL-C (35mg/dl or below). The effectiveness was also found to be high in heavy smokers having hypercholesterolemia, and furthermore it was markedly increased in smoking subjects having hypertriglyceridemia (300mg/dl or above) besides lower HDL-C levels. The state of hypercholes terolemia in association with low levels of serum HDL-C is assumed to be in excess of serum LDL which is thought to accelerate atherosclero sis.1,5,22,25) On the other hand, cross-sectional population surveys have revealed an inverse corre lation between plasma TG and HDL-C in normal and hyperlipoproteinemic subjects.91) Therefore, persons having low levels of serum HDL-C con comitant with hypercholesterolemia and/or hyper triglyceridemia are conjectured to have a greater risk of atherosclerosis than those having low levels of HDL-C alone, so that adverse habits in their life-styles should be eliminated. Although a substantial increase in HDL-C concentrations would be theoretically expected by quitting smoking on the basis of the results of this study, it is still unresolved whether cessation of smoking could actually raise HDL-C levels or whether continuous cigatette smoking might lead to low HDL-C levels. Tuomilehto et al. 16 ) re ported that those who had recently stopped smoking had higher HDL-C levels than current smokers. Stubbe et al.32) studied plasma lipo proteins in 10 male habitual smokers who were monitored for six weeks after they stopped smok ing, and the most prominent finding was a rapid and pronounced increase in HDL-C concentra tions, whereas plasma TG, TC and LDL concen trations did not change significantly. The authors mentioned, however, that the increase in HDL-C after smoking cessation might be partly due to nutritional factors, because there was an increase of 7-10% in fat and carbohydrate consumption after stopping smoking. An intervention study by Rabkin27) showed that a significant increase in HDL-C was observed in the intervention group subjects in whom cessation or reduction of cigarette consumption was confirmed by serum thiocyanate. Dwyer et al.29) in conducting a longitudinal study for three years on 691 young adolescents reported that a significant and substantial decrease in HDL-C was observed in the subjects who became light (one to 39 cigarettes per week) or moderate (40 or more cigarettes per week) smokers during the period of study, suggesting that even short 
